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oPITRACY

A theory that the behavior of nations to one another is a result of their
differences and similarities in attributes has been tested on 1955 data. This
paper reports a retest of this theory on 1963 data.

The model interprets differences and similarities as implacable forces like
gravity and centrifugal force which the nation cannot alter and which affect its
behavior regardless of its history, culture, or other unique characteristics, A
retest of this model for the same 182 pairs of nations used in the 1955 test showed
that it has little value in accounting for behavior in general. All relationships
between behavior and differences and similarities found for this model could have
easily occurred by chance.

A second model interprets differences and similarities as general forces modified
in their impact on behavior by the unique characteristics of each nation. A retest
of this model was consistent with previous findings in showing an ability to explain
around fifty percent of the variation in international behavior.
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Tusting Fiuld Theory on thc 1963
bohavior of Nations!

Richard Van atte

auc
K. J. Kummald

ALSTTACT

A thcory that the behavior of nations to one another is a vesult of
their differences and similaritics in attributes has been tested on 1955
data. This paper rcports 2 rctest of this thcory on 19G3 data.

One rodel interprats differences and simtlaritics as implacabdle
forces like gravity and centrifusal force which the nation cannot alter
and vhich affcct its beliavior rogardless of its history, culture, or other
unique characteristics. & retest of this model for the same 132 pairs of
nations uscd in the 1955 test showed thet it has littlc value in accounting
for behevior in generzl. All relationships between behavior and diffcrences
and similarities found for this model could have casily occurrcd by chance.

A sccond model interprets diffecrences and similaritics as general
forces modificd in their impact on behavior by the unique characteristics
of each nation. A retest of this model was coneistent with pravious findings
in shovin; an ability te erplein avound Zifty percent of the variacion in

international t chavior.

Ve arc indcbted to Warren Phillips for his many helpful comments on a
previous drafe., '




TESTIIC FPIELD THEORY ON THE 1963 BEHAVIOR OF NATIONS

I. FIELD THEORY

In "A Field Theory of Social Action with Application to Conflict
Within Nations' (Rummel, 1965) o social ficld theory was presented which,
after elaboration and some ravision, was subjected to somc initial tects
(Rummel, 1969b). This paper presents the results of additional tests after
some introductory comments on the theory itself. f7he initial ficld theory
tests were run on data for 1955. The present analysis uses the same
methodology to test the :heory.using 1963 data.

Social field theory has becn presented in detail elscwherc (Rummel,
1965: 1969b), and will simply be sumrmarizad here. A field of social reality
is posited, analytically distinguishing between the attributes of social
units and their interactions. Attribute and belhavior spaces arc defined
into which, respectively, attributes end interactions are projected as
vectors. The distance vectors betwcen social units on the dimensions of
attribute space arc seen as_gpcial forces determining the location of
nation-pairs (dyads) on the dimensions of behavior space. The dynamic
ramifications of {iecld thecory have been subjected to various interprctations
(McCormick, 1969; Rummel, 1970b), but in its initial statement the direction
and velocity of aovement of a dyad over.time is specified to be along
the resolution of the attribute distance vectors. -

The social field thcory summarized above presents a particular vicw
of social reality which differs in many respects from much of the theoreti-
cally oriented work in international relations. Even within the aggregate
level of theorizing; field theory, as an overall interpratation of social

reality, remains a relatively uniquc ¢ndeavor.? Since ficld theory specifies

2A distinction 1is being made here betwcen the aggregate and individual levels
of thoory. The aggregate level deals with relations, patterns, and regular-
itins as defined by the variation of nations on their characteristics and
behavior. The individual level of theory seeks to cxplain international

T




i
o comprohensive vicw of social roality it is somovhat difficult to compare
it to luus lorpe scalc gfforts tovard building inturnational relations theory.
There arc a numbur of topics with which field thcory and other theoretically
oricnted works might bu compared ond contrasted. Tho gonoraslity of the
concepts and thc nature of the cmpirical generalisations brought forth aro
tvo of tho most salicnt topica we might discuss.

Ficld theory focusaes on the rclative distances of nations on attribute
dimensions in explaining the behavior of nations. The theory postulates the
existonce of finite scts of attribute and behavior dimensions, and ipecifioo
the iink.gc betwaen distances on attridbute dimensions and the projection on
the dimensions of behavior space. The substantive charactétiotics of the
dimensions are not specified, nor’is the co-biniﬁion of weightings of the
sttribute distances predicting specific dyadic bchavior. 1In these rcipccto.
one might say that f1c1d~theory is wore abstract than most theoretical
formmlations of 1nternuti§ﬁal relations.

Even at the aggregatc level of theory in international re}atipal, the
usuai focus is upon the reletionship between opecificall& defined suthantivo
variables. A number of studics have presented analyses of the reclationships
between such variables as power, development, integration, confligt, etc.

For cxamplc, the hypothesized rclationships of the various formulations of
the balance of power theory t&ke some measure of power'ao the independent
variable to which is related some operational definitipn of conflict or
stability as the dqpendent variable (Zinnes, 1967; Singer and Small, 1968).

Orgﬁnski's theory of power transition can be interpreted as positing an

2(continued)

bchavior ns the result of a unique policy proccss for which the decision-
makers gre the primary units of anzlysis and both imternal and international
forces are analyzed os motlvational elements for policy makers. A more
elaborate discuession of this cistinction is prelancgd in Rummel (1970¢c). ..
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incrcasing probability of conflict as the discrcpancy in pover between two
asjor povers decroasve (Orgonski, 1938). Theuoretical formulation: here
predicted a wide rango of dupondent variablus: armamiat incresscs, alliance
formation, var termination, and foruign conflfct. The substantive importamce
of varialles such as these for policy formulatora is apparcat,

Howuver, at some point it is desirable tou develop a theoretical eystem
that organizes a vhole domain of inter-rolatcd phicnomuna. Such a theorutical
systom enconpasscs and dclinostos diverse variablcs, and in so doing must
be morc abstract in its formulation rnd conceptualiszation than the specific
variables of particular substantive concern. Field thsory offcre an
organizing framcwork for the vast array of sggregats level variablas of
concern for internmational relstions. Vithin this structure middlc rengs
theorics, such as status thcory (Galtung, 1964) or Rosenau's 'pre-theory"
(1969), can be connected to substantive concerns. In this fashion, vhile
ficld thoory is abstract in relativn to those uypothescs treating specific
variable relationships, its ability to subzume such hypotheses proviles a
general framework within which such rclationships can be dcveloped and
structured.? .

The concepts used in the field theory formulation rangu from the
concreéte to the intangible. The ontitics of analysis arc the sociazl umits
of the systom, nation-states. The theoretical statcments of ficld theory
deal with the relative position of nations within the abstrectly defined
attribute space and the position of nation dyads in bchavior space. These
spaccs are defined analytically in terms of linear algebra and operationeally
delincated through factor analysis, which ascertains the dimensions of

ettribute and bchavioral spaces. The dimensions then define the location

3In Punmel (1970¢) an of fort 1is made to analyze severnl specifie
hypotheses within the field theory context.




of nations ané dyads in the tve spacws. Thise diminaions or: the verishles
eof theoritical fapettamce for fivid thoery.

The wo of discnsions oo werichles fo jsteraaticonsl velations theeory
is wuswval slthough net vithout pruccdence. Cven though analysée woually
treat such concopte 80 powur, devwlopmnt, confilct, otvetification,
penctration, vtc., ia terre of elegle verisbles ov oo coupooite indiceteve,
it vas vucogaised by Wright that these enacipts, tahen togither, ¢an b
depleted vithin a sultidincasional epice. Uright leocated astiens fa this
space ia tefevenco to several dimsnsions ho prepesed (Wright, 1933). The
extiotence of a sultidinunstional space has swbecquantly been verified 1a o
sumber of cross-natiencl amalrses, viich have established rether stable
descriptions of thv dimenstions dolincoting fatematisnsl velations (e.g.,
fuseett, 1967; Rummel, 1969a).

laportant to the social reality descrided by field theoty is the
spacific theoreticsl gencralization it etates velating ettrilute and
behavior spaces. This gencralization of field theory 1o cemparsble ‘o the
aany formulations fn fnternctions] relaticns which 1iak the characteriotices
of nations to thicir international behavior. Ficld theery specifice that
the location of ¢« dyad on s dimension of behavier epace is determined by the
dietance vectors that connect motions in cttribute space. Mathemstically
this linkage may be exprcssed

’
Vieg,k ® F ide gy

vhere w, 1is the kth dimsasion of behavior spece and 1<) 1s e patticular dyed,
wvith nation { acting toward nation j. That is, intermetioaal behavinr 1a the

conscquence of relative differences betwoen nstions on their attridutes.

Thie particular evpression of the linkage dotween sttribute and dehavier
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spaces has bicn owbscqwntly called Model | of flcld theory. An altemetiw,
Mode) 11, s 2leo bidn preposed. (astend of prepesieg 8 gemeral equation
over all sation paive, in fade) 11 the Jinkage §s epecific to the particular
acter mation 1. The natdemitical espression of thils model fo

Viogh ® P oad gy

s
(o)
vhere the paramiter LT io opecific to acter aation 1. Although the ewb-
otantive intirpretations of these two medele 2rc quite diffcrent (sce Summel,
1990, eopicially pages 31=31), they view sistlarly the sature of the
relotionship betucia attribute and dehavior spoces.

ia enplatining intemationsal bohavier by the relative sttridute
choracteriotics of natiens, (f1eld theory Lo as entension of the thiaking of
stwital faternations]l relatiens schelarve. Cullding dridges between imter-
asticasl beuavior and attridute chavacteriatics hie been a falrly common
puteuit. Enanples ouch oo the balance of pover end pover tramsition theories,
a8 well a8 attempts te deterninc the dependency of such behavieral ve iables
a8 tradc on population (Dewtsch, Bliss and Tcketeln, 1762), and as foreign
conflict on Jemestic cenflict (Tanter, 19¢4), shov tho enteat to vhich this
question Lias occwpled the fatcrest of students of iatemational relations.

A Cistincticn e2n & made botwen those vorks vhich trest a ration'’s
total behavier as the result of ite attributes amd those which predict
¢yadic behavior ia tarme of actor-objict ateribute differcnces. Reproseat-
ative of the latter type of stulfes are Unight (1542) positing the probadility
of var for dyeds to Lo a fumeticn of thelr difforences on efight attridute
charecteristice, Galtung’'s application of social etratification thaory to
taternational coaflict (Caltung, 1964; 1966), and Russett's analysis of
Mglo-imericen reloticaships (1963). 1a tide wia, Hodel T and itodel LI of

ficld theory can be comsidored & more gencral statuswat of the relationship
betwveen telative attribute charactoristices and dysdic iaternational Lehavier.
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1. TUSTING PILLD THEORY

As & reprosentation of dntermational relations. fiulé theory has
already btecn subjoctic to socu empirical teets. Vith the initial prosentation
of the * .ry in 1963 only some partizl tests ware run Locause of the noed
for catensive data collection and scveral preliminary subsnalyses (such as
tiat of Ud voting). lowcwr, data collection and snslysis have proceeded to
the point vhore attribute end behavior spaccs for oue period of cime (1939)
were defined, enabling » first complete test (Ruamel, 1969d) of ficld theory.
Canonicel regression analysis vas applicd to corroborate the predicted fit
butween attribute distamce wuctors enc behavior dimensions for 1933 deta on
both a random and & sulected s2mple of dycds. It wvas found that difforcaces
on attribute dimensions account.d for thirteea perceat of tho varistion ia
behavior vhen Model I was cmploycd. Por ilodel II an average of fifty-suven
pereent of the variation in intornational dehavior vvas accoumted for dy
distances on attributes. i subscquent tcst of Model II including 195% data
on attribute distancus and Laiavior for eighty-ono nation pairs im vhich the
United States was the actor found that ncarly fifty percent of the variation
in behavior was accounted for by attribute distances (Pummel, 1970c). The
rosults of those tects give some cradenca to tha sssumptions of ficld theory,
and point to the greater fit of ilodel II to empirical Jata.

The rescarch reported hare is a retost of both liodel I and todol II
of ficld theory using dota froe: 1963 cnd enploying the samc methods epplicd
to the 1955 data. The samc sclected sample of nation dyads will bdbe used,
but the random samplc of dyads will bc newly selucted for 1963. The sclected
sample provides a besis for asscesing the stebility of the research findings
across the samc complc at differcat time periods and the random sample serves

&s a benchmark against which the genoralizebility of the selected samplo
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results can bo asscssed. “he findings of the 1963 data enalysin and a
comparison with tho results of tho earlior study will be prosonted after
considering tho methods involved. Thc tests of Modol I will be discussed

first and thon the .iodel 11 results will ho presentcd.

Field theory tests. ilodel I
Tho stcps in the analysis of Hdodel I for both the 1955 and 1963 data

followed the resecrch design displayed in Figurc 1. A full cxplenetion of
the rosearch mecthodology is preosented in the rcport on the 1955 data
analysis (Rurmcl, 1769L). A brief outline of the rescarch procedure is
given belov. Data on attrilutes of nations and dyadic behavior of nctions
are soparately factor analyzod to delineate the dimcnsions of attribute and
behavior spaccs respectively. For attrihvte space, data on the cntire set
of nations can bu used in dctormining the dimensions of the space. llowaever,
the data collaction task makcs it prohibitive to include all possiblec dyads
(11,342 for the 1963 datc) in the calculation of behavior space dimensions.
In the behavior space analysis data on two samples are analyzed.
One sample is that composed of 182 dyads, which are all of the pairings of
fourteen selected nations. The other sample conteains 166 dyads randomly
sclected from all possible nation pairs.“ The factor scorcs of the
individual nations on the attribute spacc dimensions und of the dyads on
the behavior spacc dimcnsions are computed for the orthogonally rotated
factors. For the szlected «nd randon sample dyads, the factor score
differencus on cach attribute dimcnsion arc then computed. Canonical
rogression is then used to determine the fit betweon theese differences

(distance vuctors) and dyadic scores on the bechavior dimension.

“The tests of Models I and II were applied to only the selected sample for
1955 datc.
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Data: Attrilute Distances

The data for the 1963 attribute space was collected for 107 nations
on uninety-four variables. These nationc conprised all countries having a
foreign ministry, exchanging ambassadors with other nations, and containing
a population over 750,000, and having been independent for two years. The
procedures for sclecting the ninety-four variables were as follows.

(1) Five of the highest and substantively distinctive loading variables were
taken from eac: oplique factor found in 1955 data for 236 variables.

(2) Ten of the variables with the lowest communalitics and not otherwise
selected by (1) above were included. Any change in the common and
unique components of attribute space from 1955 to 1963 can thus he
onsorved.

(3) Eight political variables rescaled from Banks and Textor, Cross Polity
Survey, and three Jnited Nations voting variables were included to give
a better definition to the political dimensions found in 1955 data.

lilssing data for the attribute variables was estimated using a multiple
regression technique (f'all and Rummel, 1269). A component factor analysis
was done on the complete matrix and twenty-two dimensions were orthogonally
rotated using the varimax technique.® Table 1 summarizes these dimen.ions,
wost- of which are similar to those found f{or 1955. For these 1963 dimensions
factor ascores were computced and differences (distance vectors) were calculated

for those nations in the random and selected samples.®

A1l dimensions for which the eigenvaluc excceded 1.00 were rotated. A
factor analysis of the initial data matrix witi: missing data delineated
twenty-two factors for which the eigenvalue excccded this velue. Although
the reanalysis of the data with missing data estimated produced twenty-four
factors which had eigenvalues exceceding 1.00, it was decided to rotate the
same nuhber as eppeared in the missing data analysis.

6For the test of field theory using 1955 data, attribute distances were
calculated on indicator variables of the dimensions of attribute space.

The: use of these indicetors was duc to the lack of a missing data estimation
praogram which would hove enabled the calculation of factor scores. For a
1ist of the 1955 dimensions and indicators used in the 1955 field theory
tests, seec Rummel (1969b).
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TABLE 1

1963 Attribute Space:.

Orthongonally Rotated (Varimax) Dimensions for 94 Variables

Variable name

Factor 1 - Economic Development/é
%Z total variation = 10.3

l.agricultural population/population
2.gross nationgl product/population
3.bureaucratic’/E
4.telephones/population

5.dwellings with running water/dwellings

Factor 2 - Political Orientation
% total variance = 9.8

1-constitutional'status[i

2-bloc membership (0 = Vestern, 1 = Neutral,
2 = Fastern)

3. system style/S

4. Communist party membership/population

5. Russian titles translated/titles translated

Factor ) - Power
% total variance = 7.8

l.defense expenditure

2. national income

3. investment balance

4, demonstrations

S. UN assessment/total UN assessment

Facter 4 - Catholic Culture

% total variance = 5.5

L latitudinal measure of nation's capital

2 Catholic population/population

3 air distance from U.S.

4 factor scores on Cold War Issue Dimension of
UN Voting/h

S membership in Neutral bloc (yes = 1, no = 0)

/ESIgns reversed.
;Efrom Pratt and Rummel (1969).
SCFrom Danks and Textor (1963).

Loading

.85

.82
.80

'080

-086
--79

.79
.75
75

.95
.94
.93
.93
.92

.87
-.BO

.69

.52 .

«52

il




TABLE 1 (continued)

Variable name

Factor 5 - Domestic Conflict/a
% total variance = 4.4

1. population

2 number of riots

3, number of accusations

4, population X energy production
5. number of foreign. killed

Factor 6 - Linguistic-Ethnic Diversity’é
% total variance = 3.7

L number of languages

2 population of largest language group/population
3 number of religions

4 number of ethnic groups

5 age of nation

Factor 7 - Density
% total variance = 4.1

1 density

2 railroad length/national area
3 arable land/total land area

4 foreign mail sent/foreign mail
5 road length/national area

Factor 8 - Trade
% total variance = 2,6

1. exports/gross national product
2. seaborne goods/gross national product
3. imports/trade

Factor 9 - Unlabelled
X% total variance = 2,9

1. cost of living index

2.balance of payments/gold stock

3. % increase in national income/% increase in
population

.90
.84
.78
.66
.63

o75

«59
Sl
47

.80
.68
.67
058
«56

.83
.59
.51

.91
-.84
.64
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TABLE 1 (continued)

Variable nanme

Factor 10 - Unlabelled
Z total variance = 2.2

l.arts and culture NGO/total NGo/d
2. average rainfall

Factor 11 - Military

%Z total variance = 2,3

lemilitary personnel/population
2. number of military actions

Factor 12 - Unlabelled

X total variance = 3.1

l. foreign college students/college students

2, radial measure of geographic location of nation's
capital

Factor 13 - Unlabelled

% total varience = 2,1

1. factor score?bon South African Issue Dimension of
UN Voting '~
2 number of purges

Factor 14 - Unlabelled/2

% total variance = 2,2

L number of purges
2 desive for achievement

Factor 15 - Unlabelled

Z total variance = 2,2

L legality of government change
2 participation of military in government[&

Factor 16 - Unlabelled /2

% total variance = 1.8

L IFC and IBRD subscription/GNP2 per capita

/dnGo = nonintergovernmental organizations

Loading

-071
.69

JI1
.61

.78
.64

74

74
.51

.84
-.55

.63
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TABLE 1 (continued)

Variable name

Factor 17 - Unlabelled
X total variance = 2.1

1.desire for affiliation
2.proteins/calories
Factor 18 - Unlabelled/2

% total variance = 2.0

L unemployed/economically active population
2 military treaties/treaties

JFactor 19 - Unlabelled

X total variance = 1.7
i number killed in domestic violence
Factor 20 - Unlabelled/a

X total variasnce = 1.8
1 balance of investment/gold stock
Factor 21 - Unlabelled/a

X total variance = 1,6
L religious titles published/ book titles
Factor 22 - Unlabelled/a

X total variance = 2,2

L UN delinquencies/assessments
2 national atea

Loading

.69
.64

.72
.38

77

.63

76
39
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On2 difforcence between the 1955 and 1963 attribute spaces should be
mentioned. The 1955 cttribute space did not include geogrephic location.
Accordingly, in the tcests of field theory a geographic distence variable
was added to the sct of distances on the indicators of the 1955 attribute
dimensions. For 1963, howcver, geographic variables locating a nation's
capital were included among the ninety-four attribute variables factor
analyzed. The dimensions of the 1963 attribute space subsume geographic
location and th: distances between nations on these dimensions capture
geographic distance. Therefore, no separate geographic distance variable

nced to be included in the 1963 field theory tests.

Data: Behavior Scoreca

As mentioned above, the data on the behavior of dyads was collected
on two dyadic semples. One of these was a selected sample of 182 dyads
comprising all possiblc couplings of fourteen sclected nations (excluding,
of course, the nation with itself). Tha fourteen nations were sclected to
represent higl:, middle, and low values on the major dimensions found to
define the 1955 cttributec space and to reflect the major cultural and
regional groupings of nations (Cottcll, 1950; and Russctt, 1967).

The sclected list of dyads insures that the full scope of differences

and similarities among nations will be analyzed as they relate to interaction

between nations. Thc nations included in th2 sclected sample dyads are:

Brazil, Burmec, China, Cuba, L3ypt, India, Indonesia, Isracl, Jordan, Nether-
lands, Poland, the U.S.5.R., the U.K., and the U.S.A.

To determinc the 1963 dyadic random samplc, all 107 soverecign nations
that had Leen independent prior to January 1962 were numbered. Eighty dyads
of nations then were selocted using a random number table. Due to substantive

interest, three dyads, US+USSR, USSR*China, and US+France, were added to the
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sample. Since two dircctions of relationship, i+j and j+1 are considered
for cach pair i-j, the sample includes 166 dyadic relations out of a
population of 11,342 such relationships for 1963. The random sample dyads
arec listed in Appendix I.

Forty behavior variables had been included in the analysis of behavior
space for 1955.7 The number of varicbles for the 1963 analysis was enlarged
to fifty-six, adding some variables, such as cconomic aid, official visit:,
and co-participation in intcrnational conferences, for which 1963 data had
become available.? The factor analysis of the 1963 behavior data for the
sclected sample of dyads delineated sixtcen factors: for the random sample
thirteen dimensions were defined. Factor scores were then calculated for
both data sets on the orthogonally rotated dimensions. Table 2 presents
the behavioral dimensions for the sclected ssemple. Since those for the

random sample are similar,?® they are not presented here.

Analysis: The Canonical Rezression Model

The aspect of field theory that is tested iz the proposition linking

attribute distances and behavior. This linkage for lodel I is wi*j >
1

"These variables were selected to index the diversity of interaction between
nations, including mail exports, tourists, students, UN voting, conflict,
etc. For the 1955 component factor analysis results, see Rummel (1969%a).

8For the variable definition and 1963 data sources as well zs the present-
ation of the behavior space dimensions, seec Rummel (1970a, Appendix I).
Missing data was estimated for the 1963 behavioral data, as it was for
this data in 1955.

9The trace correlation (using canonical anelysis) between thc random and
selected semples 18 .77. The least squeres cstimates of the selected

sample 1963 behavior dimensions from the 1955 dimensions have a correlation
of .84 with the 1963 dimensions; the corresponding correlation for the factor
scores is .60. Sce Rummel (19702). Thesc results indicate that while the
dimensions were fairly stable between 1955 and 1963, the behavior dyads (as
measured by the factor scores) shifted considerably. It is of interest to
see, then, whether the field theory tests come out the same given that the
behavior of dyads has changed so.
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TABLE 2

1963 Behavior Space:
Selected Sample Orthogonally Rotated (Varimax) Dimensione®

Varisble name lesding
Factor 1 - Salience

+ % total variance = 11,1

l.export of books and magazines 8
2.touriste 8
3.exports .83
G.military treaties .1
S.coparticipations in internation conferences N

Factor 2 - Cold var/2

% total variance = 6.3

l.common bloc mcmbershiplg .87
2.bloc position index -.86
3 similarity in Uil Voting on Procedural Issue Dimension .81
4, veighted slml};tity in UN Voting on Major lssue

Dimensions .80

Factor 3 - Diplomatic

% total variance = 4.1
L relative diplomatic t'ept'uem:ltl.on/-g . 91
2 embassy or legation 14j/ .78
3 relative diplomats sent 4 .63
Factor 4 - Deterrence I

% total variance = 6.9
L conflict incidents .89
2 total conflict .87
3 negative communicacions .86
4 time since on opposite side in war .66
S military violence _ .56
Factor 5 - International Organization

% total variance = 8.1
L weighted relative 16078 f .88
2. relative I1GO/& ' .86

*Footnotes follow Table 2.

Pu———




TABLE 2 (continued)

Yortable nase
3. veighted wiln moli'.

b.velgtive
S. 2

Lactor ¢ - Migrance/a .

- 3 total variance = .8

L emlgrante/populat fon

3 relative dooks exported
3 emigrancse

& relative emigrance

Zegtor 7 - Unlabelled

% total variance = 3.7

L tedependence of 1 and J predates 1946
2 time since on same side in ver

Zacsor § - Ate'2

2 total vartance » J.¢

L economic atd
3 velative economic atd

Restor 9 - Exporeo/s

% total vertance = 6.0

L reletive exports
2 largest commodity export/exports A<
3 exporc/cnp ‘4

Zastor 10 - Unlabelled/d
3 total variance = 2.9

l.territory of { lost te J and not regained
2. book transiations

Joctor 1lf - Deterrence 11
% total varfance » 3.6

L verning and defensive acts
L militery violence

.8
.82
)

9
.81
.78
N 3

.9
.92

.80
.89
.80

.83
.33

.59
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TABLE 2 (continued)

Variasble name

Factor 12 - Unlabellod/‘

% total variance = 2.9

l.1 once a colony or part of |
2.rvelative students 14}

Factor 1) - Military Itolt!on"
% total variance = J.3

L relative military treaties
2 book translations

Factor 14 - Students

% total variance = 5.8

l. students i+)
2-officlal visits
d. relative treaties
4. treaties

Factor 15 - UN Voting

% total variance = 4.8

L similarity in UN Voting on Major Issue Dl-onolono’l
2 similaricy in UN Voting on South African lssue

Dimension
1 relative uco/-‘s-"

Factor L6 - YNegative Sancti. as
% total variance = 2.8

l. negative sanctions
2 anti-foreign violence

kosding

.33

79
.so

.86
.13
.63
.60

.78
.13

.o’t

.63
.61
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Pootnotes to Table 2

Signs reversed.

Rloc position i j is measured as the absolute difference of
position between nation 1 and j on the following scale

N 2 4 6 7
USA ., Non-USA Neutral Non-USSR USSR
Western Bloc Communist

Member Bloc member
Similarity in roll call voting of 1 and j on six dimensions of
UN voting, where each dimension is weighted by the variance in
roll call votes for which it accounts.

Relative means that the behavior ipj is divided by i's total
behavior.

1G0 comemberships = intergovernmental international organization
co-memberships. ’

Co-memberships are relative to the number of IGO's of which
i is a member and are weighted to give more weight to suall IGO.

Same as footnotes e and f, except unweighted.

NGO cdmembeishipi = nonintergovernmental international organi-
zation co-memberships. Otherwise same as footnote f.

Same as footnote h, except unweighted.

Similarity in roll call voting of { and j on six dimensions of
UN voting.

See footnote h for definition of NGO.
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I a,dg 1-4 which can be given the matrix representation (Rummcl, 1969b)
S

f=1
(1)

b =]

i P,
mxq nxp  pXq

where V1 is a motrix of m dyads by q behavioral dimensions (an element w of
the matrix is the score for a dyad i+j on behavior dimension k), D is a
matrix of distancec vectors (a typical clement of which di-j,z’ the distance
between nations i and j on the 2th attribute dimension), P is a matrix of
parameters ay .

Equation (1) states that international bchavior is a linear trans-
formation of tiic attribute distances between two nations. One criteria on
which the statement can be asscssed is the degree to which it represents
our obscrvations. Regressions analysis has been derived within field theory
(Rummel, 1969b) as a ncans tovard this asscssment. An estimate of the
bechavior, ‘i, can be obtained using the equation:

Lo @
an¢ U @ 1! - ¥ 15 the matrix of linear deviations between the estimated
behavior W*, obtained from obscrvations D and parameters P, and the actual
behavior Y. Assuming the deviations U are uncorrelated by column with D, then

D'V =D'DP + D'U (D'U = 0)
(3)

(O'D)~"d'y =T
The parameters P will be regression coefficients and 1% will be the least
squares estimote of 1.

The square of the trace correlation, T, is the appropriate statistic

to asscess the empirical fit between the actual behavior space, W, and that
predicted from the zttribute distance, W*¥. The cquation for the trace

correlation squared for this data is




=21

q q
2 =l ) R 2 ik 2
fe w2 L (_w Wk )é = =~ I (4)
T oy 8RO e

where Wk is assumed standardized and Ry is the multiple correlation coefficient
for the regression of wk onto D and the wk dimensions are mutually orthogonal,
The coefficient r? measures the proportion of variance in behavior space
accounted for by attribute distances.

The trace correclation can be calculated using any rotation of the
dimensions of behavior space, since the variation within the space is not
altered by rotating its coordinates. It is possible_then to perform a
linear transformation of W that will yield orthogonal behavioral dimensions
ordered such that the first will have the maximum correlation with D, the
second dimension will have the maximum residual correlation, etc. This can
bé done by applying canonical analysis to solve for the lecast squares fit
between W and D, Let T be the appropriate transformation for W. Then, the
canonical model is

i e
where WT = Y, DP = V, and G 18 the least squares error. The restrictions

on Y and V are:

Yk’V = Typ (canonical correlation). k = g;

g
Yk’Vg =0, k¥ g;
Yk'Yk = v'gvs L (6)
'V o v o
Yk Yg Vk Vg 0.

The canonical analysis, then, will yield the least squares fit between
attribute distances and bechavior dimensions, such that the rotated dimensions
Y of behavior successively have the maximum correlations with attribute

differcnces. The trace correlation is unaltered by using the canoniéal
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8.
model and can be calculated from the canonical results by replacing R% by

rﬁ, the canonical corrclation, in equation (4).

Analysis: Results of Canonical Regression

Canonical analysis was done with thz 1333 G..:a on .attribute differences
and behavior scores for both the random and seclected samples. Similar
analyses were done previously for .the selected sample on the 1955 data as
reported in Rummel (1969L). The results of these canonical regressions are
summarized in Table 3 for the 1955 study, Table 4 for the 1963 analysis
using the selected sample, and Table 5 for the 1963 analysis using the random
sample. The trace correclations obtainced for the 1955 data was .36 for the
sclected sample. The square of this coefficicnt shows that .only thirteen
percent of the variation of bchavior within behavior space is dependent upon
attribute distances. For the 1963 selected sample data, the trace correlation
again is .36 and for the random sample the trace is .34. As with the results
of the test of ilodel I using 1955 data, the retests with data for 1963
indicates 2 lack of fit with cmpirical data.

It is important to note that in the 1955 selected sample test there
were twelve dimensions and sixtuen in the 1963 tests. Thus, for 1963 there
werc many more bits of information for canonical analylig to fit together
to achieve a maximum correletion. Taking the different sizes of the two
spaces Into account, then, hov do we compare them?

The trangformation column in the tables measures the significance
of the cononical corrclations in terms of the dimensionality of the spaces.
For 1955, we can sce that the first canonical corrclation is highly signi-~

ficant (p < .0000003) and the second is significant at p < .02 (one -tailed),l0

10The one tailed test is appropriate, sincc field theory predicts that the
Z transformation be positive. '
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TABLE 3
Canonical Analysis Resul.ts/-2 for Model I

Canonical
Degrees of Z-transformation

Dimension Yj /b with Vg(k-g)/g Chi-square‘s Freedom (D.F.)/ﬁ for D.F. » 30

Y1 .79 (.63) 355.3 180 7.71
Y, .63 (.40) 190.4 154 2.00
Yy .50 (.25) 105.6 130 -1.56
Y, .38 (.15) 58.0 108 -3.89
Ys .30 (.09) 3l.7 CT] -5.27
Yg .20 (.04) 15.5 70 -6.22
Y, 15 (.02) 8.5 54 -6.22
Yg .12 (.01) 4.7 40 -5.81
Yy .08 (.0l) 2.3 28
1o .07 (.01) l.1 18
), .03 (.001) 2 10
Y),/c .01l (.000) .03 4

Trace Cor:r:el.at:l.on/-'l = .36 (.13)

Minimization of U in Equation (5) under restrictions (6) given in text.

Y, is a column vector from Y, Y = WT, where W is the matrix of scores on
behavior dimensions of B-space and T is a transformation matrix.

A twelfth dimension of W was included in the canonical analysis. Since this
dimension involved four variables which are not behavioral (in the sense of
action), it is not discussed in the text.

V, is a column vector from V, V = DP, where D is composed of distance vectors
on thirteen indicators of attribute dimensions and two measures of geographic
distance (capitol distance and territorial distance). Canonical correlations
squared given in parentheses.

The Chi-square equals - [n-0.5(p + q + l.)] log, A, where n = number of dyads,
q = the number of behavioral dimensions of W, p = the number of columns of D,
and

3 2
N\ = v (1l - rk)
k=1
where ri is the kth squared canonical correlation.
The degrees of freedom = [p - (k-1)] [q - (k -l)].

The Z transformation is for reference to corresponding areas under the normal
curve.

q L
Trace correlation is ( £ ri /g)k, where rﬁ is the kth squared canonical

=]
correlation and g the humber of behavioral dimensions of W.
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TABLE &4
Canonical Analysis Results f07 Model 1
y 1963 - Selected Sample’2
Canonical
Behavior Correlation Degrees of Z-transformation
Dimension Y, with Vg(k-g) Chi-square Freedom (D.F.) for D.F. > 30
Y, .70 (.49) 393.37 352 1.53
Y, .64 (.41) 282.14 k] §.) -1.33
Yy 49 (.26) 198.07 280 =3.7%
Yy, 43 (.18) 153.25 267 «4.70
Yy .89 (.l5) 119,58 216 -5.30
Y, .30 (.09) 73.18 160 «5.76
Yg 27 (.07) 57.62 135 -5.67
Yy .26 (.07) 45.13 112 . -5.43
Y0 .25 (.06) 33.97 91 -5.21
Yll .20 (.0‘0) 23.59 72 '5.09
Yy, .20 (.04) 16.73 35 -4.66
Yls .18 (.03) 9.90 40 ‘6.“
Yi. 16 (.02) 4.85 27
YlS .08 (.0l) 1.7 16
Y16 .07 (.00) 0.79 7

Trace Correlation = .36 (.l3)

/8 see footnotes to Table 3.



TABLE 3

Canonical Anslysis Results

or Model 1

1963 - Random Sample’2

Canonical
Behavior Correlation Degrees of Z-transformation
Dt-nnllonA!k_ with V.}k-g) Chi-square Freedom (D.F.) for D.F. > 30
14 75 (.56) 276.87 286 «0.45
b ¢ .99 (.3) 152.18 252 -6.98
!§ 46 (.21) 89.07 220 -7.61
Y .38 (.14) $3.79 190 -9.10
Ys 33 (.11) 31.35 162 -10.05
Ye 19 (.04) 16.63 136 -11.0%
Yy A7 (.02) 9.25 112 «10.63
Ys 12 (.01) 6.82 90 -10.27
Yy 09 (.00) 2.% 70 -9.51
Y10 .07 (.00) l.61 52 «8.47
1t .06 (.00) .69 36 «7.2%
Y, 03 (.00) 21 22
Y3 .02 (.00) .07 10

Trace Correlation = .36 (.12)

/2 gec tootnotes to Table 3.
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Because of this significance, the first canonical variates were given an
interprctation and dJiscusscd.

For the 1963 iodel I colected sample results, however, the signi-
ficance of the first canouical correclation is p < .07, while for the random
sample the corresponding Z transformation indicates pure chance results.!!
Thercfore, we must conclude that although the trace corrclation is as high
for 1963 as for the 1955 test, this is duc to the greater variance included
in the 1963 analysis: thc 1963 test suggests that Model I does not fit the
data at cll and that little confidence could be placed in any incerprctation

of the cenonical varict:s,

Ficld Theory Tests: lHodel I1

In Model II of field theory the linkage between attribute distances
end bchavior is expressed Ly the equation

p

Trag ke ™ L 0gedy gy

L
i=]
Peplacing thu coefficiont ", of Model I with ayp of Model II relieves the
ficld theory linkage of a severc comsiraint. In Model 1T, as opposed to
Hodel 1, it is not ussumed {nat the forces linkiug attribute diffcrcmcus to
behavior ecct unlforuly across all actors. liodel II docs imply, however,

that thc forces oscrating for a particular actor are consistent across all

of its dyadic linkages. Furthermore, ilodel II allows for symmetric,

asymmetric and antisyumetric behavior, vhorcas for 'fodcl I the behavior of

liFor several of the canonical results, the negative Z transformations
sre highiy sirnificant in Tables 3-5. This indicates that there is
some systematic (non chance) rcason for these low canonical correlations.
Our guess is that the cause of these low correlations is the nature of
‘odcl I, which assumcs that the i+j behavior on the kth dimension will be
of cqual maraitude but opposite in sign o j*i bechavior. That is,
bechavior is anti-symmctrical.
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nation i to nation j is constrained to be the exact opposite of the
behavior of j to 1 (Rummel, 1969b, p. 32).

The analysis of Modcl II follows the design presented previously for
Model I. The data on attribute distances and behavior dimensions for the
selected sample of dyads were separated into fourteen subsamples such that
the actor is the same nation for all of the dyads in the subsample. The
attribute difference valucs and the behavior dimension scores are the zame
values for the dyads as used in the Model I tests. However, due to the
small sample size for cach Model II subsample (13 dyads) it was necessary
to reducc the number of variables (dimensions) for both attribute and
behavior space. Conscquently, as for the 1955 data, ilodel II teste, only
four attribute difference variables and three hehavior variables were

employed.

Data: Attribute Distances

Attribute distance variables for the 1955 tests of Model 1I were
celected to represent the threc dimensions accounting for the greatest
amount of variance in attribute space: cconomic development, size or
power capability, and political orientation. Together these dinensions
accounted for forty-onc percent of the total variation in the 236
attributes. The indicators employed for these dimencions were respectively
energy consumption per capita, national income, and freedom of group
opposition. 7hc differences on these indicators were used for the iodel II
test along with an indicator of geographic distance (the closest geographic
distance betweeon the political territories of nations 1 and j). For the
1963 Model II tests, the variables on which attribute differences were
calculated are the factor scores for the four factors of attribute space:

cconomic development, power capability, political orientation, and catholic
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culture. The first three dirmcnsions are very similar to the dimensions
for vhich indicators were devcloped in the study of 1955 data. The fourth
dimension, besides accounting for the next greatcst amount of variance, also

includes gcographic location measures as hiri leading variables.

Data: Behavior Scorces

To reduce the numbcr of behavior variables to be analyzed the ortho-
gonal dimensions of bLehavior space are summed to form a smaller number of
orthogonal dimensions. A substantive intcrpretation of the dimensions
dclincated in the factor analyses of bchavior variables classifics tuese
dimcnsions into threc categorics: private international relations, adminis-
trative bchavior, and conflict behavior. Table 6 shows the dimensions
making up cach of these threo categorics of intcernational behavior. The
signs above the dimensions indicate whether they were summed or subtracted!?
to form the compositce turee dimensions. Scorcs on these three orthogonal
dimensions for cach of thc fourtcen subsamples of thirteen dyads each

constitute the behavior data for the Model II field theory tests.

Analysis: Rcsults of Canonical Tegression

The canonical regression for cach of the subsamples of dyads fits a
four dimensional subspace of the original attribute space to a three
dimensional subspace of tiwe original bechavior spacc. The results of these
canonical analyses, swmarized in Table 7 for the analyses of 1963 data,
may be compared with the results from the study using 1955 data. Tor the
purpose of comparison the results of the canonical analysis of Model IX

using 1955 data arc roproduced here froin Rummel (1969b) as Tablu 8.

2yhether the dimension was summed or subtracted depended on the sign of
the loadings on thc dimecnsion.




Model 11 Analysis with 196J Data

1. Private International Relations

+
Behavior

Salience

TABLE 6

Behavior Dimensions for

Exports

+
Students

Export of books .88
Tourists .87
Exports .83
Military treaties .13
Coparticipation N
Relative exports

Largest commodity

Export /GNP

Students

Official visits

Relative treaties

Treaties

Emigrant/population

Relative bocks

Emigrants

Relative emigrants

II.

+
Behavior

Relative embassy or 91
legation

Embassy or legation .18

Relative diplomats sent .63

N-1G0S

Relative IGO

N-NGOs

Relative NGOs

1GOs

Economic aid

Relative economic aid

Relative military treaties

Book translat ions

Diplomatic

°086
-.85
'.Go

.86
.13
.63

Administrative Behavior

International
Organization

-.88
.086
-083
'.82
.o“

Ald

Militery
Treaties




TABLE 6 (continued) .

II1. Conflict Behavior

- + + + +
d Negative
Behavior U.N. Voting 93} Deterrence I Deterrence Il Sanctions

UN voting similarity .78
South African Issue Dim. .7)
NGOs -.51
Common bloc member -.87
Common bloc position .86
Procedural Issue Dim. -.81
Weighted UN vote -.80
similarity
Conflict incidence .89
Total conflict .87
Negative communication .86
Time opposite war .66
Milicary violence .56 .59
Warning and defense .80
Negative sanction .63
Anti-foreign violence .61
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The square of the trace correlations across all of the subsamples for
the 1963 data averages .53 compared to .57 for the 1955 data. The trace
correlations range from .61 to .80 for the 1963 studies, compared to a range
of .63 to .80 for 1955. While for the 1963 data the average‘of the first
canonical correlation is .93, the average for the 1955 data was .96. Thus,
ss for the initial analysis of Model II, the retest with attribute and
behavior dsta for 1963 shows a substantial fit of the two spaces. On the
average over fifty percent of the variance in behavior space can be accounted
for by attribute distances whcen Model II is employed.

While the trace correlations are quite hiéh for all of the subsamples,
it 18 of intcrest to notec that the cogpoaition of the canonical variates
varies grecatly from 1955 to 1963 for the samec ;ubnample of dyads. For example,
from the 1955 results it could be stated that the less power China has than an
object nation the more conflict behayior it dirccts toward the objcct nation.
dowever, for the 1963 data the conflict between China and the object nation is
predicted mostly by the closencss of the object to China on political orienta-
tion. The change in the makcup of this relationship between attribute distances
and bchavior ieflects the shift in Chinecsc conflict behavior from the United
States and other Western nations to the U.S.S.R. and East Europe. A
prevalent finding for the 1963 data is the prediction of private international
relations from the negstive difference on power. This reclationship is found
for the actors India, Indoncsia, Egypt, Brazil, Israel, the U.S.S.R., and the
U.K. The more powerful a nation was than thcesc nations the more private
intcrnational relations they directed toward them. In the carlicer study this
particular rclationship was found for the Brazil, the U.K., and Cuba subsamples.

That therc is so little stability in the cocfficicnts depicting the
dependencics between attributce differences and behavior across time periods

can be interprected as indicating that thc structurc of relationships between
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attributc distance vectors and bchavior has radically changcd. Consonant with
this, comparative analyscs of thc factor structurca of intcrnational bechavior
at thesc two time periods, 1955 and 1963, have noted the shift of particular
nations or dyads (Rummcl, 1970a). Analyscl of conflict bchavior show rather
dramatic changcs in the locnﬁton of dyads within thc conflict subspaco between
thcse two periods (ilall and Rummcl, 1969). Thc shifts with which theso
studics dcal arc changes in the location of nations ;r dyads within thc same
analytically defincd subspacc at two diffcront points im timc. The chango
noted in this study is in the configuration of attribute distanccs which
predict to a configuration of bchaviora. Rogardless éf this shift, however,
the ability of attributc diffcrenceca per se éo cxplain bchavior remains
substantially (practically) the same aa for 1955.

In ordcr to conduct the Modcl II analysos, lcss than half of the
variation in the¢ attributo and bchavior spaces could bo used, Further
analyscs will be ncccssary to determine whether the £it of tho two spaces
will remain as good when -orordincnnlonl arc included.

Morcover, the parcicular nation; included in tho Modol II analysos
werc from a sclected sample. Insofar as possible it is desirablo to broaden
the samplc of nations making up the dyads. In 11;0 wicth this, tcets have
Just been conclhdcd (Rummcl, 1970c) on the total samplo of dyads for the U.S.
as actor. Since the test involved 81 dyads for 1955, all the bohavioral and
attributc dimensions were involved. Tho trace corrclation squarcd rcmained
above .50, showing only a slight rcduction in thc fit comparcd to thc analysis
rcported here. Whilc encouraging, the tests of ficld thcory presented in
this paper arc still only suggestive. The dynsmic propertics of the theory
arc yct untested. The fclotionshlp between this theory and other aggregato
level propositions is just now beginning to bc cxplorod. And many moro tosts
arc nceded, With the findings reported here in mind, those other tasks will

be pursued,
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1963 Dyadic Relations Random Sample

All 107 sovereign nations that had been indepcadent prior to January
1962 vere n;;bcrod. Eighty pairs (dyads) of nations then ware selected
by conseéutivc numbers in a random table (page of random numbers and
first number uscd were selected randomly as well).

As with tha 1955 study random sample, three dyads, US-USSR, US-Freance,
and USSI=China were added to the sample. Their theoretical value is
believed fo outweigh the consequent slight loss of randomness.

Since two directions of relationship A-3B and B—)A are considered
for each dyad A - B, the sample of 83 dyads becomes a sample of 166

dyadic relations out of a population of 11,342 such relationships for

1963.




1963 Dyadic Relations Random Sample

II. Nations Included
Nation

Afganistan
Albania

Australia

Austria

Belgiun

Bolivia

Brazil

Bulgaria

Burma

Cambodia

Cameroon

Canadsa

Central African Rep.
Chad

Chile

China

Rep. of China
Columbia

Congo (Brazzaville)
Congo (Leopoldville)
Costa Rfica
Czechoslovakia
Dahoney

Denmark

Dominican Republic
Ecuador

Egynt

Ethioptla

Finland

France

Chana

Germany (D.D.P.)
Cermany (Fed. Rep.)
Creece

Guatamala

Guinea

Hungary

Indonesia

Iran

Iraq

Ireland

Isracl

Italy

Ivory Coast

Japan

Nation

Jordan

Koree (Dem. Rep,.)
Korea (Rep. of)
Lebanon

Liberia
Madagascar: (Malagasy)
tfalaysia (Malay)
“Mali

Mauritania
Mexico

Moracco

Nepal
Netherlands
Nicaragua

Niger

Nigeria

Norway

Panama

Paraguay

Peru
Phillipines
Portugal
Rumania

Saud{ Arabia
Senegal

Sierra Leone
Spain

Sudan

Sweden
Switzerland
Syria
Tanganyvika
Thaileand

Tono

Tuvrkey

Union of South Africa

Iinlon of Soviet Socialist

Republics
United Kingdom

United States of America

Unper Volta
Vietaam (Morth)
yietnam (South)
Yemen

Yugoslavia
Yonduras

Code
JOR

ROS
LEB
LBR
MAD

MLI
MAT

I7TH
NIC
NIR
NIG
NOR
PAN
PAR

PHL
POR
RUM

SEN
Sie
SPN
sSuD
SWD |
swz
SYR
TAN
TAL
T0G
TUR
UNS

USR
UNK
USA
upP
VIN
VTS
YEM

YUG
HON
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